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Abstract
Background: Airway management is of essential importance in emergency care. Training and skill retention of
endotracheal intubation (ETI) - the technique considered as the “gold standard” -, poses a problem especially
among care providers experiencing a low frequency of airway management situations. Therefore, alternative airway
devices such as the laryngeal tube (LT) with potentially steeper learning curves have been developed and studied.
Our aim was to evaluate in a manikin model the use of LT after no other training than written instructions only.
Methods: To evaluate the amount of training required to use the LT in a scenario of airway compromise, we
assessed the feasibility of providing written instructions and pictures showing its use to 67 out- and in-hospital
emergency care providers attending an Emergency Care conference. The majority of the participants were either
nurses or firemen with a median of 5 years’ history of work in emergency care.
Results: In this study 55% of all participants inserted the LT on the first attempt without additional instructions. An
additional 42% required verbal instructions before successful insertion. Overall, 97% of the participants successfully
inserted the LT with two attempts.
In logistic regression analysis, no relationship was detected between background variables (basic education,
experience of emergency work, frequency of bag-valve-mask ventilation (BVM) and frequency of ETI) and successful
insertion of the LT in less than 30 seconds, ability to maintain normoventilation (7 l/min) and need for further
instructions during the test.
Conclusions: We found that in this pilot study majority of emergency care providers could insert LT with one or
two attempts with written instructions, pictures and verbal instruction. This may provide an option to simplify the
training of airway management with LT.
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Introduction
Endotracheal intubation (ETI) is considered the “gold
standard” for advanced airway management in emer-
gency care, but due to fairly long period of preceding
training and difficulties related to the maintenance of
skills it is not recommended for prehospital airway man-
agement by paramedics [1,2]. On the other hand, also
bag - valve mask ventilation (BVM) has been shown to
be difficult [3]. Especially in prehospital care the low fre-
quency of airway management situations per individual
poses a problem regarding skill maintenance, and
therefore other devices showing shorter learning curves
and better skill retention have been developed and stu-
died [4].
The laryngeal tube (LT) is a device which can be
blindly inserted into the oropharynx of the patient. The
disposable LT (LT-D) is single-lumen device which is
made from PVC and it has two cuffs, which are inflated
with a single syringe [5]. The distal balloon lies in the
opening of the oesophagus while the proximal one
obstructs the pharynx at the base of the tongue.
Between the two cuffs, two openings in the tube allow
air to enter the larynx. The device has been successfully
used in anaesthesia and also tested in manikin models
by clinically inexperienced emergency medical personnel
after manikin training only [6-8] and studied in clinical
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prehospital emergency settings with success [9-11]. It
seems to be a device which requires a modest amount
of training to insert and use.
The aim of our study was to evaluate how well emer-
gency medical personnel can insert the LT-D and main-
tain ventilation in a manikin without other prior
training than written instructions and photographs
depicting the use of this device.
Methods
The study was conducted at the national Emergency
Services College (ESC) in Kuopio, Finland during a con-
ference on Emergency Care for both out- and in-hospi-
tal emergency medical personnel. No ethical board
approval was applied. Upon registration and during the
conference, the delegates (190 altogether) were informed
that they had a voluntary chance to test their ventilatory
skills using a novel device. No details of the study proto-
col were revealed at this point, and no inducements
were offered. Those willing to participate were guided to
a classroom where they were asked to complete a sheet
on background information about themselves. Data col-
lected included age, type of work (out-of-hospital/in-
hospital), basic education, work history, and previous
acquaintance with the LT. Thereafter the participants
were given one sheet of paper with details on the LT
and step by step instructions on how to use the device.
Insertion of the LT-D (Laryngeal Tube-Disposable,
VBM Medizintechnik GmbH Sulz, Germany) into an
AMBU® Mega Code Trainer (Ambu Corp. Copenhagen,
Denmark) was also displayed on eight photographs
posted on the classroom wall. One LT-D size 4 was
available for examination. No other information or
training was given to the participants prior the test.
At the beginning of the test, the LT-D size 4, the syr-
inge for cuff inflation and a bag-valve ventilator (Laerdal
Inc. Stavanger, Norway) were ready on a table. Each
participant was tested separately and told that he was
expected to insert the LT-D in a scenario with a wit-
nessed collapse and apnoea. No prior patient assessment
or ventilations were to be performed. The participants
were asked to insert the LT-D, inflate the cuffs, verify
correct positioning by auscultation, fix the tube and
start BVM ventilation aiming at normoventilation. If
insertion was unsuccessful or difficult, an instructor
could give further advice on how to proceed.
To obtain ventilatory data, a connector for side-stream
spirometry (Datex-Ohmeda CS 3, Datex Corp. Helsinki,
Finland) had been inserted in the lower part of the tra-
chea of the manikin to measure airway pressures and
ventilation volumes. Two independent observers col-
lected the time needed for insertion, starting from the
opening of the mouth to the first measurable ventilation
in spirometry which was also time point when insertion
was called successful. Spirometry values were then col-
lected at 30, 60 and 90 seconds from the beginning of
ventilation. Any help requested from the instructors was
also recorded.
Results were analysed using the Windows SPSS ver-
sion 12.0 (SPSS Inc., Chicago, USA) software. Numerical
data are presented as median with interquartile range
unless stated otherwise. A logistic regression model was
fitted to assess explanatory background variables on the
successful insertion of the LT-D in less than 30 s, the
ability to maintain normoventilation (defined as 7 l/
min), and the need for further instructions to insert LT-
D.
Results
A total of 67 conference delegates participated in the
test. Their median age was 30 years (27 - 37), and 84%
of them were males. Sixty-one per cent presently
worked in EMS services and 39% in hospital. The
majority of the participants were either nurses (25%) or
firemen (23%) (Figure 1). Their experience in emergency
care was 5 years (1 - 9). Two participants had previously
received training to use the LT but neither had actually
used it. Forty participants (60%) reported that they assist
ventilation with BVM more than 12 times a year, and
23 (34%) participants estimated that their frequency of
ETI was more than 12 times annually. Forty-three parti-
cipants (64%) reported ETI frequencies once a year or
less.
A total of 65 of the 67 participants (97%) successfully
inserted the LT-D. Thirty-seven (57%) of them suc-
ceeded at the first attempt and without the need for
any other instructions than those provided before the
beginning of the test. The need for verbal supplemen-
tal instructions before successful insertion among the
28 remaining participants was mostly related to impro-
per cuff inflation (Figure 2). The supplemental
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Figure 1 Background education of the participants (n = 67).
EMT = Emergency Medical Technician.
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instructions involved verbal advice to re-check the
issue which appeared to prevent the successful inser-
tion of the LT-D.
The time needed for insertion, measured from the
opening of the mouth to the first measurable ventilation
in the whole group was 31.5 s (25.0 - 47.3). In the
group without a need for instructions it was 28.0 s (23.0
- 34.0), and for those who needed instructions it was
48.0 s (28.0 - 68.0). For the whole group, minute volume
ventilation was 6.5 l (5.2 - 8.3) and peak airway pressure
13.6 mmHg (10.7 - 16.5).
In logistic regression analysis, we did not detect any
relationship between background variables (background
education, emergency work experience, frequency of
BVM and frequency of ETI) and the three main vari-
ables related to successful use of LT-D (successful inser-
tion in less than 30 seconds, ability to maintain
normoventilation (7 l/min) and need for further instruc-
tions during insertion).
Discussion
In this study we found that virtually all participants
could insert the LT-D in a manikin after written
instructions, but 43% only after verbal assistance, mostly
related to improper inflation of the cuff causing air
leakage.
The need for alternative airway management devices
especially in emergency care is evident. The value of
paramedic performed prehospital intubation is undeter-
mined [12], and even highly trained paramedical person-
nel have been shown to have difficulties with this
procedure [13]. Maintaining adequate skills poses a
further problem. Also, several unsuccessful intubation
attempts increase the risk for complications [14].
Training of airway management in emergency care
should consist of didactic lessons and simulation
training in manikins. The possibility of prehospital staff
to rehearse on anaesthetised patients in the operating
room is often limited. In rural areas the low frequency
of patients requiring emergency airway management
poses a huge challenge for the prehospital care provi-
der’s skill retention. In previous studies the LT has been
found relatively easy to use after manikin training only
[8,15,16]. The present study suggests that the training
required to use this device with written instructions and
additional verbal guidance is effective. It seems, how-
ever, that during training with this device attention
should be focused especially to avoid improper cuff
inflation causing air leakage and on the proper depth of
insertion. Therefore training completely without profes-
sional instructor is not recommended. The time needed
for successful insertion and beginning of ventilation was
comparable to that reported in other studies using a
manikin [8,15,16]
Some obvious limitations in the interpretation of
these results should be kept in mind. The fact that all
participants had at least some experience of emergency
work may be of importance. It is possible that these
individuals require a shorter training with new airway
devices compared to inexperienced students. Still, two
thirds of the participants reported frequencies of ETI
less than once a year, which obviously is too low for
gaining experience or maintaining skills in emergency
airway management. Another consideration is that the
participants in the study may have been better moti-
vated or in another way more talented, and thus cre-
ated a selection bias which positively affected the
results. Also, the simulated scenario did not require
normal patient assessment and the stress caused by a
live situation was absent, factors which obviously
would influence the performance of the care provider
in real life [17].
Conclusions
In this study 97% of participants were able to insert the
LT-D and from those who succeeded, 57% on the first
attempt after written instructions and pictures only. The
rest (43%) required verbal instructions before successful
insertion and ventilation. Although the use of the LT-D
seems to require minimal training, attention should be
focused on training of correct depth of insertion and
cuff inflation.
Author details
1Division of Prehospital Emergency care, Emergency and Intensive Care,
Kuopio University Hospital, PO Box 1777, FIN-70210 Kuopio, Finland. 2Arcada
University of Applied Sciences, Jan-Magnus Janssonin aukio 1, FIN-00550
Helsinki, Finland. 3Emergency Services College, PO Box 1122, FIN-70821
Kuopio, Finland. 4Department of Anaesthesiology and Intensive Care
Medicine, Helsinki University Central Hospital, PO Box 340, FIN-00029
Helsinki, Finland.
Instructions needed for successful insertion
Not defined 2
Improper depth 3
1Head positioning
Bag-LT connection leak 3
Syringe not removed, cuff leak 1
1Cuff leakage
17Improper cuff inflation
0 5 10 15 20
Figure 2 Instructions needed for successful insertion (n = 28).
LT = Laryngeal tube.
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